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GEOGRAPHIC INFORMATION SYSTEM AND METHOD FOR 
PROVIDING GEOGRAPHIC INFORMATION 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a geographical information system, 
and more particularly, to a geographical information system which provides 
each of a plurality of terminal apparatuses having a variety of different display 
attributes, with map information having an appropriate resolution, using a 
database having map information with a single resolution, and a method for 
providing geographical information appropriate for the system. The present 
application is based on Korean Patent Application No. 2001-41555 filed on 
July 11, 2001, which is incorporated herein by reference. 

2. Description of the Related Art 

A geographical information system combines location information 
and description information on a variety of spatiotemporal phenomena 
occurring on the earth, appropriately processes and analyzes the combined 
information, and provides desired geographical information to a user. 

Geographical information systems use an electronic map, which is 
formed with spatial data connecting predetermined points on the earth's 
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surface, which are defined in coordinates of latitude and longitude and 
description data expressing detailed information related to the spatial data. 

The methods for constructing geographical information systems can 
be classified into two types: a vector type and a raster type. In the vector-type 

5 geographical information system, spatial data and description data are 
produced by forming an independent layer for each desired section in a 
multilayered structure from the earth's surface to the underground so that 3- 
dimensional analysis is enabled. In the raster-type geographical information 
system, all information to be displayed on the earth's surface is divided into 

10 cell units forming a mesh. By writing all attributes of a predetermined point 
into a corresponding cell, spatial data and description data are managed 
together as unified data. 

The vector-type geographical information system is difficult to 
implement, but enables multilayered analysis. Meanwhile, the raster-type 
15 geographical information system is easy to implement, but is not appropriate 
for multilayered analysis. 

As the main goal of using the geographical information system is to 
analyze a 3-dimensional shape of a multilayered structure, the vector-type 
geographical information system is mainly used. 

20 Geographical information systems are used with other systems such 

as an urban information system (UIS), a land information system (LIS), and m 
environment information system (EIS). In particular, a geographical 
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information system coupled with a global positioning system is widely used in 
car navigation systems and nautical navigation systems. 

Implementation of the geographical information system requires 
hardware such as a workstation, a personal computer (PC), and networking 
5 apparatuses, and software such as a tool for inputting and manipulating 
geographical information, a database management system, a tool for 
supporting queries, analysis, and visualization, and a graphical-user interface. 

Meanwhile, a variety of information systems on the ground are 
implemented in a PC or server environment. However, for a mobile body such 
10 as a car, the information system is implemented mainly as a small lightweight 
dedicated terminal apparatus. 

In a prior art geographical information system such as a navigation 
apparatus, when a map is displayed using map information stored in the 
apparatus, inconsistency in the map may occur depending on the time the map 

15 information was stored. Therefore, the user of the navigation apparatus should 
update map information at an appropriate time. To do this, the navigation 
apparatus needs a large capacity storage device for storing all the map 
information. However, it is practically impossible to embed a storage device 
for storing a large volume of map information in a terminal apparatus of a 

20 mobile body, such as a car. In particular, an increase in memory capacity 
causes an increase in the price of a terminal apparatus. 
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To solve this problem, a web-based geographical information system 
using the Internet has been introduced. The web-based geographical 
information system has a database for storing all the map information and 
allows a user to download map information of only a predetermined region 
through the Internet. With the web-based geographical information system, 
the user downloads map information of only a desired region, which reduces 
the required memory capacity of a terminal apparatus. 

In prior art geographical information systems, however, each terminal 
apparatus may have different display attributes, for example, different 
numbers of pixels and colors. Consequently, a pluraUty of databases, each 
having map information smtable for a corresponding terminal apparatus, need 
to be established. 

For example, in prior art geographical information systems, a 
database for storing map information with a resolution of 640 x 480 pixels and 
256 or more colors, which is suitable for a PC, and a separate database for 
storing map information with a resolution of 160 x 160 pixels and 
approximately 16 shades of gray, which is suitable for a personal digital 
assistant (PDA), are separately established. This increases the cost for 
establishing a geographical information system. 

SUMMARY OF THE INVENTION 

It is a first objective of the present invention to provide an improved 
geographical information system, which has a database having map 
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information with a single resolution and provides each of a plurality of 
terminal apparatuses having a plurality of different display attributes with 
appropriate map information. 

It is a second objective of the present invention to provide a method 
5 for providing geographical information, in which a geographical information 
system (GIS) server having a database that has map information with a single 
resolution provides each of a plurality of terminal apparatuses having a variety 
of resolutions with map information appropriate for their display attributes. 

To accomplish the first objective of the present invention, there is 
10 provided a geographical information system which provides map information 
in response to a request for a map providing service from a plurality of 
terminal apparatuses having a plurality of different display attributes, the 
geographical information system having a server having a database of map 
information with a single resolution; and an information control means which 
15 is located between the server and the terminal apparatuses, that obtains 
location information and display description information of the terminal 
apparatuses fi*om the terminal apparatuses, obtains map information 
corresponding to map information from the server, and converts the map 
information based on display description information of the terminal 
20 apparatuses, and then transmits the map information to the terminal 
apparatuses. 
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To accomplish the second objective of the present invention, there is 
provided a geographical information providing method for providing map 
information using a database having map information with a single resolution, 
in response to a map providing service request from a plurality of terminal 
apparatuses having a plurality of different display attributes, the geographical 
information providing method having the steps of obtaining location 
information and display description information from the terminal 
apparatuses; obtaining map information corresponding to location information 
from the database; converting the map information based on the display 
attributes of the terminal apparatuses; and providing the converted map 
information to the terminal apparatuses. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects and advantages of the present invention will 
become more apparent by describing in detail preferred embodiments thereof 
with reference to the attached drawings in which: 

FIG. 1 is a block diagram of the structure of a prior art web-based 
geographical information system; 

FIG. 2 is a block diagram of a preferred embodiment of a 
geographical information system according to the present invention, which is 
applied to the world wide web; and 

FIG. 3 illustrates a method for providing geographical information 
according to the present invention, in which a process of connection and 
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capability negotiation between an information control server and terminal 
apparatuses is shown. 

FIG 4 illustrates a process of transmitting map information, using the 
geographical information system of FIG 2, from the web-based GIS server to 
5 the terminal apparatus, through the information control server. 

Q DESCRIPTION OF THE PREFERRED EMBODIMENTS 

M A prior art web-based geographical mfbrmation system of FIG 1 

inchades a database 102, a web-based geographical information system (GIS) 
server 104, and a wireless application protocol (WAP) server 106, 

10 In the web-based geographical information system of FIG 1, the 

Q database 102 is formed with a set of smaller databases 102a through 102d. 

The databases 102a through 102d have appropriate map information and 
respectively correspond to each of a variety of terminal apparatuses, including 
a PC 110a, a Web PAD (Personal Access Device) 110b, a PDA 110c, and a 
15 mobile telephone terminal UOd. Each of databases 102a through 102d has 
spatial data and description data. 

A service request from a terminal apparatus 110 which needs a map 
providing service is transmitted to the web-based GIS server 104 through the 
Intemet 108, The terminal apparatuses, including the PC 110a, the Web PAD 
20 110b, and the PDA 110c, which can directly process a web page complying 
with a hypertext transfer protocol (HTTP), estabUsh direct connections to the 
web-based GIS server 104. A terminal apparatus such as the mobile telephone 



7 



terminal UOd, which cannot directly process a web page complying with the 
HTTP protocol, establishes a connection to the web-based GIS server 104 
through the WAP server 106. By converting a web page into wireless data or 
wireless data into a web page, the WAP server 106 enables communications 
between the web-based GIS server 104 and the mobile telephone terminal 
llOd. 

The web-based GIS server 104 extracts map information based on the 
location information included in the service request from one of the terminal 
apparatuses 110, and provides the map information to the terminal apparatus 
110. At this time, the web-based GIS server 104 searches for map information 
corresponding to the terminal apparatus 110 in one of the databases 102 
having map information with a resolution corresponding to the terminal 
apparatus 110 that requested map information. 

The prior art web-based geographical information system of FIG. 1 
has a database corresponding to each kind of terminal apparatus 110, and 
therefore there are increased costs. 

FIG. 2 is a block diagram of a preferred embodiment of a 
geographical information system according to the present invention, which is 
applied to the world wide web. The web-based geographical information 
system of FIG. 2 includes a database 202, a web-based GIS server 204, a WAP 
server 206, and an information control server 212. 

The database 202 has map information with a single resolution, for 
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example, a resolution of 640 x 480 pixels and 24-bit color which is appropriate 
for a PC. It is preferable that the resolution of map information in the database 
202 is appropriate for a terminal apparatus which uses the highest resolution 
that can be supported by a geographical information system. 

If the geographical information system is a vector type, the database 
202 has spatial data and description data. 

A terminal apparatus 210 that needs a map providing service, 
accesses the information control server 212 through the Intemet 208, performs 
user authentication, and requests access to the GIS server 204. The 
information control server 212 requests location information and display 
description data from the authenticated terminal apparatus 210. The terminal 
apparatus 210 provides location information and display description 
information, for example, the number of pixels and the number of available 
colors, to the information control server 212. 

Meanwhile, the information control server 212, which obtained 
location information and display description information of the terminal 
apparatus 210, requests map information corresponding to the location 
information from the GIS server 204. If map information from the GIS server 
204 is received, the information control server 212 makes the number of pixels 
(or the screen size) and colors of the map information suitable for the display 
attributes of the terminal apparatus 210, and transmits the map information to 
the terminal apparatus 210. 



In this way, the geographical information system according to the 
present invention provides the terminal apparatus 210 with map information 
which is provided by the GIS server 204 and converted to be suitable for the 
display attributes of the terminal apparatus 210. By doing so, with a database 
of map information having a single resolution, a service provider can provide 
map providing services to users of a variety of terminal apparatuses. That is, 
the service provider can provide web-based services to users of desktop 
PCs/notebook PCs and can also provide map providing services to users of 
terminal apparatuses with smaller display devices, such as a PDA or Web 
PAD. 

FIGS. 3 and 4 illustrate a method for providing geographical 
information according to the present invention. FIG 3 shows a process of 
connection and capabihty negotiation between the information control server 
212 and terminal apparatuses 210 of FIG. 2. 

First, a terminal apparatus 210 sends a request to the information 
control server 212 for access to the web-based GIS server 204 in step S31, 
After the authentication procedure for access ends, the information control 
server 212 requests that the terminal apparatus 210 transmit display 
description information in step S32. 

In response to this request, the terminal apparatus 210 transmits its 
display attributes, that is, the number of pixels (or the screen size) and the 
number of available colors in step S33. Then, the information control server 
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212 transmits display guide information to the terminal apparatus 210 in step 
S34. 

FIG 4 illustrates a process of transmitting map information, using the 
geographical information system of FIG. 2, from the web-based GIS server 
5 204 to the terminal apparatus 210 through the information control server 212. 

First, in response to a request from the information control server 
212, the terminal apparatus 210 provides location information (latitude and 
£ longitude) in step S4L After receiving the location information from the 

terminal apparatus 210, the information control server 212 requests map 
10 information corresponding to the location information from the web-based 
GIS server 204 in step S42. 

The web-based GIS server 204 fetches map information 
corresponding to the location information from the database 202, and provides 
the map information to the information control server 212 in step S43. 

15 The information control server 212 converts the map information 

provided by the web-based GIS server 204 to have a resolution suitable for the 
display attributes of the terminal apparatus 210 and transmits the map 
information to the terminal apparatus 210. 

By converting a web page into wireless data or wireless data into a 
20 web page, the WAP server 206 enables communications between the web- 
based GIS server 204 and the mobile telephone terminal 210d. 
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Though the web-based geographical information system has been 
explained as an embodiment of the present invention, the present invention 
can be apphed to all types of geographical information systems. Also, it can 
be applied to raster-type systems as well as the vector-type systems. 

As described above, the geographical information system according 
to the present invention does not need a pluraUty of databases each having 
different resolutions, respectively corresponding to each of a pluraUty of 
terminal apparatuses having different resolutions. Therefore, the geographical 
information system according to the present invention reduces the cost for 
establishing a geographical information system. 
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